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DETAILED ACTION 
Response to Amendment 

1 . This action is in response to Applicants' After Final amendment filed October 4, 
2006. Claim 23 has been amended. 

2. Based on the amendment and Remarks filed October 4, 2006, the 1 12 rejection 
of claim 14 is withdrawn but the finality of the 103 rejection of claims 1-21, 23 and 24 as 
necessitated by amendment is maintained. 

Claim Objections 

3. The objection to Claims 23 and 24 is withdrawn in light of the amendments. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. The rejection claim 14 is withdrawn based on Applicants' arguments that the 
"capillary delivery pressure" is ascertainable from the specification and therefore not 
indefinite. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-3, 10-21, 23 and 24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nelson et al. (US Patent Number 6,150,049) in view of Ouvry et al. 

(US Patent Number 6,444,347) in further view of Lloyd et al. (US Pre-Grant Publication 

2004/0086775). 

Nelson et al. teach a hydration system for a polymer electrolyte membrane 
(PEM) fuel cell having fluid flow plates with fluid openings into flow channels (abstract; 
column 2 lines 48-60). Nelson et al. also teach the layers of a fluid flow plate, the anode, 
the membrane electrode assemble (MEA), the cathode, and another fluid flow plate. In 
this invention, the gas diffusion layer of the MEA is made of carbon cloth or carbon 
paper (Figure 3; column 5 lines 26-65). 

Nelson et al. fail to teach the gas diffusion medium between the plate and the 
MEA having a hydrophobic layer adjacent the plate and a hydrophilic layer adjacent the 
MEA. 

Ouvry et al. teach an electrode made of a hydrophilic carbon fiber cloth having 
coatings on either side. On the outside, adjacent the fluid flow plate, is a microporous 
polytetrafluoroethylene (PTFE) layer that creates a layer having hydrophobic 
characteristics on the carbon cloth. On the opposite side is a layer carrying the catalyst 
for the reaction of the fuel cell within which this gas diffusion media is contained (Figure 
1; column 4 lines 62-67; column 5 lines 1-6). 

The use of the gas diffusion membrane of Ouvry et al. in a PEM would allow 
greater control of the hydration system because the layers having either hydrophobic or 
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hydrophilic characteristics are arranged in a manner that controls how water flows 
throughout the membrane, not just whether and where it flows into the membrane as 
the fuel cell assembly of Nelson et al. teaches. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use the gas diffusion layer of Ouvry et al. in the fuel 
cell of Nelson et al. in order to provide better control of the hydration of the fuel cell. 

Nelson et al. in view of Ouvry et al. fail to teach in-plane and cross-plane 
variability of hydrophobicity or hydrophilicity. 

Lloyd et al. teach a hydrophobic layer of a gas diffusion layer for a fuel cell 
having variable hydrophobicity in the x-, y-, and z-directions. Further, Lloyd et al. teach 
that the outer hydrophobic layer is porous and that the porosity is variable (Figure 9, 
[0045]). 

The pores of the hydrophobic layer of Lloyd et al. anticipate the capillary element 
of claims 1 and 16. The pores facilitate the transportation of reactant or water through 
the layer, and if this layer were used in the combination of Nelson et al. and Ouvry et al. 
above the pores would allow for transportation of water and would terminate at the end 
of the layer since the layers are autonomous. 

Lloyd et al. teach that having variable hydrophobicity and porosity provides for 
substantially optimal hydration for the regions of the ion exchange membrane, which 
have a different surface temperature and operational hydration requirements ([0014]). 

As for claims 1 1 and 14, the porous layer of Lloyd et al. is adjacent the water flow 
fields of the separator plate of Nelson et al., so the water in the plates would be 
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transported to the porous channels formed in the hydrophobic layer of Lloyd et al. by 
capillary action. 

Regarding claims 12, 13, 23 and 24, the capillary element as taught by the pores 
of Lloyd et al. provides a via in the porous structure and, in combination with Nelson et 
al., provides a hydrophilic layer on the surface of the hydrophobic layer. 

It would be advantageous to have variable hydrophobicity and porosity in order to 
provide optimal hydration for the ion exchange membrane. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use make the hydrophobic layer of Ouvry et al. 
variable hydrophobic in order to provide optimal hydration for the ion exchange 
membrane. 

7. Claims 4-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nelson et al., Ouvry et al. and Lloyd et al. as applied to claim 1 above in further view of 
Imahashi et al. (US Patent Number 5,350,643). 

The teachings of Nelson et al., Ouvry et al. and Lloyd et al. as discussed above 
are incorporated herein. 

Nelson et al. in combination with Ouvry et al. teach a PEM having a gas diffusion 
assembly with a hydrophobic layer adjacent the fluid flow plate and a hydrophilic layer 
adjacent that hydrophobic layer. 
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Nelson et al. with Ouvry et al. fail to teach variability of hydrophobicity and 
hydrophilicity in the cross-plane and in-plane directions of the hydrophobic and 
hydrophilic layers. 

Imahashi et al. teach water-repellency concentration gradients along layers of 
hydrophobicity and hydrophilicity. Imahashi et al further teach that the performance of 
fuel cells can be markedly improved by this gradient of water-repellent concentration 
(column 7 lines 37-67; column 8 lines 1-8). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have vary the ability of a layer to repel or attract 
water in the layers of Nelson et al. in view of Ouvry et al. as taught by Imahashi et al. 
because Imahashi et al. teaches that such a gradient can improve the performance of 
the fuel cell. 

Response to Arguments 

8. Applicant's arguments have been considered but are moot in view of the new 
grounds of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy N. Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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